This study was carried out to investigate the effect of partial substitution (5, 10 and15%) of wheat flour (72% ext.) by whole meal quinoa flour (QF) on quality parameter of pan bread. QF contained the highest percentage of protein, Lipids, ash and crude fiber. Also, QF contained the highest amount of essential amino acids such as (threonine, methionine, lysine and histidine). From the results, it could be seen that, water absorption and degree of softening increased by increasing the substitution levels, but stability, resistance to extensions and energy of dough decreased. The addition of QF adversely affected on the specific volume of pan bread. The lightness (L*) and yellowness (b*) of pan bread decreased, but redness (a*) increased gradually by increasing QF. Evaluation of the organoleptic properties of pan bread revealed that no significant differences (P≥0.05) between control sample and bread samples contained QF for taste and summitry form. The bread contained QF had higher score for crust color, pore size and overall acceptability than control sample. Hardness (g) of pan bread increased and springiness decreased gradually during storage of bread at (25˚c ±2). The rate of staling of bread contained QF lower than control sample. Gluten -free biscuit made from 100%QF contained the highest percentage of protein, lipids, ash and crude fiber compared to that of corn and rice -quinoa composite flour. The addition of corn and rice flour adversely affected on the thickness, diameter and spread ratio. The highest spread ratio was noticed in the biscuit made from 100% QF. It is worth mentioning that the biscuit made from 100 % QF or that of corn and rice -quinoa composite flour gave the biscuit with sensory acceptable. On the other hand, it could be noticed to that the biscuit contained high level of quinoa flour was darker in compared to another samples.
INTRODUCTION
Bread is an important staple food in both developed and developing countries. Wheat (Triticum aestivum) flour of both hard and soft wheat classes has been the major ingredients of leavened bread for many years because of its functional proteins. Many efforts have been carried out to promote the use of composite flour, in which a portion of wheat flour is replaced by locally grown crops, to be used in bread, thereby decreasing the cost associated with important wheat (Olaoya et al 2006) .
Cookies-type biscuits have long shelf life and wide acceptance by consumers of all ages (Mareti et al 2010), making these items attractive in the development of alternative products, such as gluten-free foods. In the design of new products, parameters such as volume, color and texture which directly influence consumer acceptance, should be considered context, the experimental design of mixtures is a toll that always modeling by simulating and optimizing certain properties of the ingredients in a formulation.
Quinoa is a gluten-free pseudo-cereal that contains a high amount of fiber, high biological-value proteins, essential fatty acids (ω-3 and ω-6), vitamins, and minerals (Stikic et al 2012).Quinoa can also be used in the bakery industry because the starch present in the seeds has properties similar to those found in wheat (Gómez-Caravaca et al 2011). On the other hand, the addition of quinoa flour has shown positive effects on the sensory characteristics of bakery products such as bread and cookies (Stikic et al 2012). Nutritionally, quinoa is a super grain and the World Health Organization has rated quinoa as equivalent to milk as it contains high levels of potassium, riboflavin, B6, niacin and thiamin along with magnesium, zinc, copper and manganese . Therefore, quinoa flour alone or fortified with other gluten free flour can represent a healthy alternative for people with celiac disease (CD), Gluten-free breads and cookies are principally based on flour from rice or maize with low content and poor-quality proteins (Bhaduri, 2013).
Therefore, the objective of this study has been performed to evaluate the effect of substitution of wheat flour with different levels of whole quinoa meal on the quality properties of the flour blends, as well as to study the effect on physical and quality criteria of produced pan bread. As well as, the influence of quinoa flour on gluten -free biscuit.
MATERIALS AND METHODS

Materials
Wheat flour (Triticum aestivum) (72% extraction) was obtained from five stars milling Co., Suisse, Egypt. Corn flour (Zea mays) was obtained from Union for food industries Co., Egypt. Rice flour (Oryza sativa) was obtained from King " M" for food industries Co., Egypt.
Quinoa seed (Chenopodium quinoa Willd.) was obtained from Egyptian Natural Oil Co., Cairo, Egypt, during 2016 season.
All Other ingredients, Instant active dry yeast (IADY) (Saccharomyces cerevisiae), sucrose, salt, vegetable corn oil, baking powder, butter, vanillin and lecithin were obtained from the local market, Cairo, Egypt.
All chemicals used in the estimation and analysis in this study were analytical grade.
Methods
Preparation of quinoa flour
The quinoa seeds were cleaned to drown of dust and other foreign materials. The seeds were washed many times with cold water until there was no more foam in the washing water to remove saponins, and then they were dried at 50°C for 12 h in electric oven. The quinoa seeds were milled to fine powder using a Commercial electric mill stainless steel (More Blender mill, Model Type No: MB-355, China) and sifted through a 60 mesh to obtain whole meal quinoa flour Rosell et al (2009).
Preparation of composite flour
Strong wheat flour (SWF) was partially substituted by 5, 10 and 15 % of quinoa flour (QF) for used to prepared pan bread. QF was partially substituted by corn and rice flour for used prepared gluten-free biscuit. The flour mixtures were individually, blended homogenized then packed in polyethylene bags which tightly closed and stored at -18°C until used.
Pan bread processing
Pan bread was prepared according to straightdough procedure for Cauvain and Linda (2007) with the following recipe: wheat flour (72 % ext.) (1000g), IADY (20g), salt (10g), sucrose (10g) and vegetable corn oil (9g) and water according to Farinograph water absorption.
Gluten -free biscuit processing
Biscuit was prepared according to the method described by (Wade, 1988) with the following recipe: composite flour (quinoa , corn and rice flour) (500g), butter (80g) , sucrose (150g) , salt (2.5g) , baking powder (18g) , lecithin (3g) , vanillin (1.25g) and water (75g) .
Analytical methods
Chemical analysis
Moisture content, crude protein, lipids, ash and crude fiber contents were determined according to A.A.C.C. (2012). Nitrogen free extract (NFE) was calculated by differences. 
Determination of Amino Acids
Amino acids profile of strong wheat, quinoa, corn and rice flours were determined according the method described in A.O.A.C. (2000) using Biochrom 20 automatic high performance amino acid analyzer.
Rheological properties
Rheological properties of the various blends were determined by Brabender Farinograph and Extensograph instruments according to A.A.C.C. (2012).
Physical characteristics
Pan bread
The weight (g) of pan bread was determined after cooling for 1 h., volume (cm 
Gluten -free biscuit
According to Sai-Manohar and Harids-Rao (1997), the diameter (D) and thickness (T) of six biscuits were measured in millimeter by placing them edge to edge and by stacking one above the other, respectively. To obtain the average, measurements were made by rearranging and restacking. Spread ratio was calculated by dividing diameter of biscuit (mm) by their thickness (mm).
The weight and volume of six biscuits was determined after cooling for 1 h. The volume (cm 3 )
was measured by rape seed displaced by six biscuits. Specific volume was calculated by dividing volume (cm 3 ) by biscuit weigh (g).
Organoleptic evaluation
Pan bread
Pan bread was evaluated for crust color, crumb color, symmetry form, pore size, uniformity of pore size, taste and overall acceptability according to the method of Larmond (1970) using a 9 points scale (1-extremely inferior, 2-Much inferior, 3-Moderate inferior, 4-Slight inferior, 5-Equal to R (control), 6-Slight better, 7-Moderate better, 8-Much better, 9-Extreme better).
Gluten -free biscuit
Biscuit was evaluated for crust color, surface characteristics, crumb color, texture, mouth feel and taste. The characteristics were scored from 10 points for each according to Nandeesh et al (2011).
Texture properties of pan bread and glutenfree biscuit
Texture properties of pan bread and glutenfree biscuit were determined by using penetrometer instrument, Texture properties of bread and biscuit samples were measured by using a Texture analyzer TVT-300XP (Tex Vol Instruments AB, Viken, Sweden), according to A.A.C.C. (2012).
Color properties of pan bread and gluten -free biscuit
The crust and crumb color of pan bread and crust color of gluten -free biscuit were determined depending on the method substantive by Tong et al (2010).The colors L*, a* and b*values were evaluated using a Konica Minolta CR-410 Chroma meter (Konica Minolta, Sensing, INC., Japan).
Statistical analysis
The obtained results were statistically analyzed by using SPSS computer software (SPSS, 2000). The statistical was performed by analysis of variance (ANOVA) and significant differences among Duncan's multiple test at (P≤0.05) according to Waller and Duncan (1969) .
RESULTES AND DISCUSSION
Chemical composition of samples under research
The proximate composition of wheat, whole meal quinoa, corn and rice flour which commercially used for production of white pan bread and biscuit are presented in Table ( 1). The results showed that, there were noticed significant difference (p≤0.05) between quinoa flour and strong wheat, corn and rice flour in crude protein, lipids, crude fiber, ash and nitrogen free extract (NFE). Quinoa flour had highest amount of crude protein, lipids, crude fiber and ash compared to another raw material under investigation. Quinoa flour had 23,804, 494 and 490 % of crude protein, lipids, crude fiber reported that, quinoa flour contained 12.6 % protein, 6.02 % oil and 3.03 % crude fiber. On the other hand, generally from the results in Table ( 
Amino acids contents in raw materials
Data given in Table ( 2) showed that the amino acid composition (g amino acid / 100 g protein) of wheat, quinoa, corn and rice flour. The obtained results indicated that, the amount of total essential amino acids content of quinoa, corn and rice flour were relatively high total essential amino acids compared to wheat flour (72% ext.). It was 38.48, 43.85 and 43.39 g / 100 g protein for quinoa, corn and rice flour, respectively compared to wheat flour (34.29 g / 100 g protein). On the other hand, threonine, methionine and lysine in quinoa flour were higher than those in wheat flour. Also, those essential amino acids in corn and rice flour were higher than those in wheat flour.
Results in agreement with Gesinski and Nowak (2011). Also, Atef et al (2014) reported that total essential amino acid contents of quinoa were higher than in wheat flour. Also, they showed that, the contents of threonine, methionine, valine, histidine and lysine in quinoa were higher than those in wheat flour protein.
Also, from the data in Table ( 2) the contents of amino acids (cysteine, leucine and histidine) in corn flour were higher than those in wheat and quinoa flour. Rice flour contained the higher amounts of valine, isoleucine, tyrosine and phenylalanine compared to another raw material under investigation. Wheat flour contained the higher amounts of non -essential amino acids compared to quinoa, corn and rice flour.
Parameters protein quality of wheat, quinoa, corn and rice flour presented in Table ( 2) showed that, the quality of protein parameters (calculated protein efficiency ratio (C-PER), chemical score (CS), essential amino acid index (EAAI),biological value (BV) and first limiting amino acid (First-LAA)), were higher in QF, CF and RF than WF. Generally, these parameters increase about (25 -100%) compared to wheat flour. results indicated that QF, CF and, RF can be utilized as a good protein sources were compared with reference to the FAO / WHO (1990).
Rheological properties of wheat flour and its blends with quinoa flour
The results in Table ( 3) showed that the effect of substituted strong wheat flour (72% ext. ) with 5, 10 and 15%whole meal quinoa flour (QF) on Farinograph and Extensograph parameters . From the results, it could be observed that by increasing the substitution levels at the blends from to 5 to 25 % of (QF), the water absorption was found to be gradually increased in all blends as compared were control samples. The increase in water absorption may be due to the increase in protein and crude fiber contents in QF (Enriquez et al 2003) . The arrival time and dough development time showed slightly increased by increasing the substitution level of QF. Similar effects were observed by Atef et al (2014) . As shown in the obtained data (Table 3) , with the increasing proportion of the QF in SWF blends led to a progressive decrease in the dough stability (min). Also, degree of softening of the dough was increased by increasing levels of substitution by QF. Extensograph parameter in Table ( 3), the resistance to extension of the dough showed a pronounced decrease by the amounts of QF increase, the addition of QF to SWF caused dilution of gluten proteins, which resulted in a loss of dough strength. Extensibility of the dough was increased from 145 mm for control sample to 155 and 165 mm dough samples contained 5 and 10% QF respectively probably due to dilution of a cohesive gluten matrix. On the other hand, the energy of the dough (area under the curve) (Cm 3 ), were decreased to 187 and 152 Cm 3 for dough samples contained 5 and 10% QF compared to control (210 Cm 3 ). Also, at levels 5 and 10% QF substitution reduced the resistance to extension and energy of the dough, but it was suitable for baking requirements.
Pan bread production
Physical properties of pan bread
The effect of substituted of wheat flour with different levels of quinoa flour (5, 10 and 15 %) on physical properties of pan bread presented in Table (4). From results, the weight of loaf bread was increased by added quinoa flour. The volume of bread was only decreased about 7.5, 11.2 and 19% for bread substituted with 5, 10, and 15% quinoa flour, respectively compared to control sample. The decrease in bread volume probably due to the quinoa flour haven't gluten -forming protein like wheat flour and the reduction in loaf volume is due to a gluten dilution effect and the increase of alkaline -insoluble protein which is strongly correlated with poor dough mixing quality Data in Table ( 4) showed that, the lightness (L*) of the crust color revealed a significant difference (p ≤ 0.05) between the control sample and bread samples contained QF. The lightness decreased gradually by increasing levels of substitution increasing. The darkness (low L*value) of bread could be due to Millard reaction. QF had high activity of α -amylase (low falling number) than wheat flour. Redness (a*value) of control sample lower than bread containing QF, the (a*value) showed non-significant differences (p ≥ 0.05) between bread sample containing 5, 10, and 15 % QF. Yellowness (b*value) decreased gradually by increasing the substation levels of QF. Generally, from results found that, the QF pan bread samples were darker and redder than control bread sample (100 % SWF). These results are in accordance with Lorenz and Coulter (1991). Bilgicli and Ibargula (2015) found that, the (L*) value and (b *) of breads show a significant darkening of both crust and crumb color on addition of QF.
Sensory characteristics of pan bread
From the data in Table (5) it could be observed that , the score of crust color was increased significantly from 5 (control sample)to 6.3 , 7.2 and 7.5 for bread contained 5, 10 and 15 % quinoa flour,
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respectively, but crumb color was decreased gradually significantly, by increasing levels of substitution of quinoa flour. The summitry form and taste of pan bread were showed that non-significant differences (p ≥0.05) between the control pan bread and bread made from wheat flour substituted with different levels of quinoa flour. On the other hand, a higher overall acceptability was shown by bread contained 10 and 15% quinoa flour compared to other samples. Generally, pan bread made from strong wheat flour (72 % ext.)Substituted with 5 and 10% quinoa flour had the highest overall acceptability scores compared to control sample. Bread containing 5, 10 % quinoa flour had acceptable sensory qualities similar or slightly higher to those obtained from control sample. These results are 
Texture profile parameters of pan bread
Hardness is an important factor in most bakery products since it is strongly correlated with consumer perception of bread freshness (Onyango et al (2010) . Data presented in Figure (1) showed that, hardness of pan bread was slightly increased gradually by increasing the substitution level of quinoa flour. On the other hand, hardness of bread was gradually increased during storage of bread at (25±2 °C). The control pan bread sample had the highest values during storage compared to pan Springiness is a measurement of how much the bread crumb springs back after being compressed once, it is also, an important parameters to determine the staling degree of bread (Tian et al 2004) .
The results in Fig. (1) showed that, springiness of bread was decreased for all samples during storage at room temperature (25±2°C), the freshness of pan bread decreased from 100% (zero time) to 76, 78 and 83 % for bread contained 5, 10 and 15 % quinoa flour respectively after storage 48 h at room temperature compared to 84%for control sample. Bilgicili and Ibanogu (2015) reported that, after 24 h storage, the control bread (made from 100 % wheat flour) had the soft texture compared to bread containing QF. On further storage to 72 h, the bread samples become more firmness. The chemical composition of biscuit made from quinoa flour (QF) and its blends with different ratio from corn and rice flour are shown in Table ( 6), it could be concluded that, the contents of moisture, crude protein, lipids, ash and crude fiber were significantly differences (p≤0.05) between gluten-free biscuit made from 100% QF (T1) and biscuit contained different levels from corn and rice flour (T2 and T3). The biscuit (T1) had the highest amounts of all these compounds compared to (T2 and T3). On the other hand, nitrogen free extract (NFE) was a gradually increased by increasing levels of corn and rice flour. The highest contents of crude protein levels, ash and crude fiber in biscuit (T1) probably due to QF had higher amounts of these compounds than corn and rice flour (Table 1 ). These differences in chemical compounds are expected due to the complementation of QF with CF and RF that contain different amounts of proteins, lipids, ash and crude fiber. These results are in agreement with Păucean et al (2015). 
Physical properties of gluten-free biscuit
It could be observed from the results in Table  (7) blending quinoa, corn and rice flours in different percentages significant observation (p≤0.05) could be noticed for weight, specific volume, thickness, diameter and spread ratio of biscuit due to the results are consistent with results reported by Paucean et al (2015) . Volume and specific volume of biscuit were gradually increased by increasing levels of CF and RC compared to control sample (T1). No difference between (T1) and (T2) for diameter, the changes in diameter and thickness reflected the spread ratio which was constantly decreased from 12.0 (T1) to 11.1(T2) or (T3) in the case of biscuit obtained from blends with corn and rice flour. Other studies reported that spread ratio of biscuit increased by increasing the levels with QF (Paucean et al 2015) . Brito (2015) which would explain the decrease of volume in cookies with higher amount of quinoa flour compared to those of corn starch.
The color characteristic (L*, a * and b*) of gluten -free biscuit crust are given in Table (7) . The crust color of biscuit samples made from composite flour (T2) had slightly significant (p≤0.05) lower L * value compared to (T1) and (T3). Also, redness (a *) values were significantly differences between (T3) and (T1and T2). The high (a*) values of biscuit contained more amounts of QF (T1 and T2) could be due to high protein content (Table 1) . The containing more protein can increase the Millard reaction and brown color (Gomez et al 2003) . Also, from the results in Table (7) biscuit made from CF or RF (T3) had higher b * values (31.3) than biscuit samples containing higher amount of QF .Generally, it could be concluded that the biscuit contained more of QF was darker compered to another sample contained more corn and rice flour. 
Sensory characteristics of quinoa flour biscuit substituted with corn and rice flour
Form the sensory evaluation results (Table 8 ) it could be seen that, there were no significant difference (P≥0.05) among control sample (100% QF), and biscuit samples made from treatment (2) or treatment (3) in all sensory characteristic with exception, the surface characteristic of biscuit contained corn and rice flour with significant reduced (P≤0.05) when compared with control sample. Also, the texture of biscuit contained corn and rice flour (treatment 2 and 3) with increased significantly with compared with control sample. The total score acceptability for these samples ranged from 39.1 to 39.4, no significant differences between control sample and samples contained corn and rice flour. Generally, substitution of quinoa flour with corn and rice flour were affected on the acceptably of biscuit samples. Table (9) , it could be showed that, there were non-significant differences (p≥ 0.05) between control sample (T1) and biscuit sample contained corn and rice flour (T2 and T3) in height (mm), distance (mm), max distance (mm) and peak time (s). But the biscuit samples containing corn and rice flour with different levels (T2 and T3) were significantly different (p≤0.05) compared to control sample (T1) in hardness (g) and gradient total (g/ mm).On the other hand, results showed that there were significant differences (p≤ 0.05) in stickiness between control biscuit sample (100% quinoa flour) (T1) and sample contained corn and rice flour (T2 and T3). Biscuit sample made from (T3) had the highest value of stickiness (5.0g) compared to control sample (2.5g). 
CONCLUSION
The results of the current study show that the whole meal quinoa flour had the higher amounts of protein, lipids, ash and crude fiber than other raw materials under investigation. Also, QF, CF and RF can utilized as a good protein sources in bakery products. Bread containing 5 and 10 % quinoa flour recorded acceptable sensory qualities similar or slightly higher to those obtained form 10% wheat flour .Also, the rate of staling of pan bread contained quinoa flour lower than bread made from 100% wheat flour. On the other hand, it is worth mentioning that the gluten -free biscuit mad from 100 % quinoa flour or that of corn and rice -quinoa composite flour gave the biscuit with more sensory acceptable. 
